Effects of cholesterol and lipoproteins on endocytosis by a monocyte-like cell line.
The human monocyte/macrophage-like cell line U937 is a cholesterol auxotroph. Incubation of these cells in the growth medium in which delipidated fetal calf serum has been substituted for fetal calf serum depletes cellular cholesterol and inhibits growth. The cholesterol requirement of these cells for growth can be satisfied by human low-density lipoprotein (LDL), and very-low-density lipoprotein (VLDL), but not by high-density lipoprotein (HDL). U937 cells can bind and degrade LDL via a high-affinity site and this recognition is altered by acetylation of LDL. This indicates that these cells express relatively high LDL receptor activity and low levels of the acetyl-LDL receptor. The cells were used to study the role of cholesterol in lectin-mediated and fluid-phase endocytosis. Growth of the cells in the medium containing delipidated fetal calf serum results in impairment of both concanavalin A-mediated endocytosis of horseradish peroxidase and concanavalin A-independent endocytosis of Lucifer Yellow. Supplementation of the medium with cholesterol prevents cellular cholesterol depletion, supports growth and stimulates Lucifer Yellow endocytosis but fails to restore horseradish peroxidase endocytosis. However, if the cells are incubated in the presence of no less than 40 micrograms LDL protein/ml to maintain normal cell cholesterol levels, concanavalin A-mediated endocytosis of horseradish peroxidase is activated. The effect of LDL is specific since neither VLDL nor HDL3 at the same protein concentration activates horseradish peroxidase uptake by the cells. Furthermore, the activation of endocytosis by LDL is not inhibited by the inclusion of heparin or acetylation of the LDL indicating that binding of LDL to the LDL receptor is not required for these effects. The mediation of activation of horseradish peroxidase endocytosis by the lectin is presumed to involve binding of LDL to concanavalin A associated with the cell surface which in turn stimulates horseradish peroxidase binding and uptake by adsorptive endocytosis. The rate of fluid endocytosis and endosome formation seems to depend on cellular cholesterol content presumably because cholesterol is involved in maintaining the appropriate plasma membrane structure and fluidity.